Introduction
Bilateral abductor vocal cord palsy has a wide range of etiologies while the treatment often could be challenging to the surgeon, considering the numerous procedures with their own benefits and pitfalls. The commonest cause for bilateral abductor cord palsy is iatrogenic injury (44%) to recurrent laryngeal nerves following surgical trauma. Malignancies (17%), endotracheal intubation (15%), neurological disorders (12%) and idiopathic causes (12%) are described in decreasing frequency 1 .
Numerous procedures have been described in the literature regarding treatment for abductor vocal cord palsy 2 . External and endoscopic approaches have been practiced for many decades. CO 2 Laser usage for arytenoidectomy was described first by ossaf et al (1983) 3 and Laser cordotomy by Kashima et al (1989) 4 . Many studies had been published regarding the efficacy of CO 2 Laser, but limited data are available regarding usage of KTP Laser in posterior transverse cordotomy with promising outcomes 5, 6, 7 , comparable with outcomes of CO 2 Laser cordotomy. No literature has been published on the technical details of laser usage.
Methods
Ethical approval was obtained by the Ethical committee of The National Hospital of Sri Lanka, Colombo. The study period was between 11/3/2013 to 9/6/2014 at the National Hospital of Sri Lanka, where 12 patients ranging from 23 years to 78 years were selected for the study.
All were female subjects. The inclusion criteria were bilateral vocal cord palsy while exclusion criteria being having any concomitant glottic or subglottic stenosis.
A patient administered questionnaire and clinical records were used for data collection. The demography, etiology, decannulation rate, post-operative complication rate, post-operative subjective voice assessment, post-operative pain and the metabolic equivalent of task (MET) scores were assessed. Technical details of energy consumption were also obtained. The visual analog scale of 0 to 10 was used for post-operative pain assessment. A subjective voice assessment was used for the satisfaction of voice outcome, as no validated scoring system was available in the vernacular language.
All patients presented to us with long-term tracheostomy for over 6 months. Preoperative assessment of vocal folds was done with Stroboscopy or Fibreoptic laryngoscopy and the side of the vocal fold for surgery was selected. The procedure was performed under general anesthesia and a suspension micro laryngoscope and LASER safe microscopic technique was used. 532nm KTP Laser was used in a continuous mode with the assistance of a 0.3mm fibreoptic cable. A posterior transverse cordotomy was performed while extending the wedge resection to the lateral border of thyroid cartilage and dividing the false cord too.
Post-operative antibiotics and dexamethasone were administered for 3 days. All patients underwent an examination under anaesthesia one week post operatively and were followed up every month for 3 months and annually. All patients underwent voice rehabilitation. 
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Results
Bilateral vocal cord palsy was due to thyroidectomy in 10 patients, while cerebrovascular accident was the cause of one patient and the other due to a mediastinal mass diagnosed with chronic myeloid leukemia.
10 patients (83%) were successfully decannulated, while 2 patients (17%) failed decannulation. One person (8%) developed chronic aspiration as the only serious complication.
The median pain score according to the numeric pain intensity scale was 1. The mean MET scores for effort tolerance pre-operative and postoperative were respectively 2.6 and 4.2 (P=0.018) (table 1) . 6 patients were satisfied with the regained voice while 4 were moderately satisfied and 2 patients were disappointed with their voice outcome. The overall satisfaction of the procedure was good in 70%. Mean wattage was 8 watts. The energy used ranged from 1175J to 4465J with a mean of 2126J (Table 2) .
Discussion
Bilateral vocal cord palsy has been traditionally treated by performing a tracheostomy 8 . One
should not underestimate the social stigma and burden carried along with the procedure. Hence many procedures have been tried from vocal cord excision, arytenoidectomy, reinnervation surgery and cord lateralization procedures with limited success compared to cordotomy 12 . Patients are willing to undergo these procedures just as a method of decannulation despite the poor outcome of quality of voice in some of these methods.
Posterior transverse cordotomy has been performed by using diathermy, Coblation, CO2 laser and KTP Laser. Few studies are published with comparisons between the techniques 11 . Surgery following diathermy has considerable post-operative pain and chance of scarring, while Coblation is relatively painless, but little published data is there on its efficacy
.
Laser cordotomy has added advantages than other procedures such as arytenoidectomy 5 . It has a decreased operative time and lesser hospital stay, relatively simple procedure where technique is easily acquired. Cordotomy is considered a minimally invasive procedure. The vocal ligament and vocal muscle is released from the vocal process of the arytenoid. The tissue retraction followed by this procedure produces an adequate air space for ventilation. Since the anterior two third of the vocal cord is unharmed and the arytenoid spared, the voice quality is hardly impaired, as even seen in our subjects 5 . The cut segment of the vocal fold remains in the midline to vibrate well to produce sound. Thus it is recommended even for professional voice users. It is now proposed as an alternative to tracheostomy and may be used even in cases which may spontaneously recover.
The advent of KTP Laser with a wave length of 532nm in the visible range of light has made it possible to deliver through a fiber optic Laser delivery system. This makes handling much easier than CO2 Laser, where targeted therapy is done with ease with the use of a specialized wand. KTP Laser is known to have minimal complications with regard to glottic oedema, granuloma and scar tissue formation. This was confirmed in all our patients when they have reviewed our serial follow-ups. Haemostasis is easily achieved with KTP Laser. There was a common arterial bleeder from a branch from the superior laryngeal artery, near the proximity of the thyroid cartilage which was easily controlled with KTP laser.
Of the two patients who failed decanulation, one patient was suffering from a cerebrovascular accident and pulmonary complications hence benefited from keeping the tracheostomy. The other patient who failed decanulation was subjected to a repeat procedure 6 months later and successfully decanulated. The only complication we encountered was a chronic aspiration in one patient. We had no record of glottic oedema, haemorrhage, granuloma formation or posterior glottic scarring
Voice assessment in our patients were performed on a subjective basis due to the non-availability of a validated voice assessment score. The MET scores had statistically significant improvements post operatively, which resulted in better quality of life. The overall voice improvement, decanulation and improvement in physical activity, all contributed to the overall satisfaction of this procedure in our subjects. Comparative data published as shown in table 3 Are limited in number but are comparable with the results in our study 5, 6, 7 .
Conclusion
Usage of Laser has been a well-established practice in treating bilateral vocal cord palsy. 
